Spawning frequency and batch fecundity were estimated for Brazilian flathead, Percophis brasiliensis, in Argentine coastal waters. Samples of this species were collected during the spawning period in November 1998 and 1999. Spawning frequency, determined using the percentage of females with postovulatory follicles, was about 17% during November 1998. This percentage indicates that P. brasiliensis spawned, on average, once every 6 days during this month. Batch fecundity, estimated from counts of hydrated oocytes, was fitted to a power function of length and a linear function of ovary-free female weight. Batch fecundity ranged from 37,500 (47 cm total length) to 614,300 (68 cm total length) hydrated oocytes. Relative fecundity estimated for the two years sampled ranged from 95 to 672 hydrated oocytes/g of female weight (ovary-free). Annual differences in the size-batch fecundity relationship and in the relative fecundity were observed.
INTRODUCTION
The Brazilian flathead, Percophis brasiliensis (Fam. Percophididae) is a demersal coastal species of the Southwest Atlantic which is distributed from Rio de Janeiro (Brazil) (23°S) to the north of the Chubut Province (Argentina) (44ºS) (Tomo, 1969; Verazay, 1976; Gosztonyi, 1981; Cousseau and Perrotta, 1998) .
The Brazilian flathead constitutes an important resource for the coastal fisheries of Argentina (Fernández Giménez, 1995) . The most abundant catch occurs in summer, between 40º and 43º S, at depths between 40 and 75 m. In the last three years fishing activity on this species has increased because the traditional Argentine resource, hake Merluccius hubbsi, has decreased drastically (Aubone et al., in press ). In 1997, catches of P. brasiliensis were about 11,500 Tn (Estadísticas de Pesca, 1997. Secretaría de Agricultura, Ganadería, Pesca y Alimentación), which exceeded the maximum value recommended for the resource (6,500 Tn; Consejo Federal Pesquero, 1998) . Despite the importance of Brazilian flathead as regards abundance and volumes of capture, there are few papers on the biology of this species. Information on age and growth (Tomo, 1969; Perrotta and Fernández Giménez, 1996) , morphometric analysis (Verazay, 1976) population structure (Fernández Giménez, 1995) were reported. Previous studies on the reproduction of P. brasiliensis have addressed the topic of spawning distribution based on macroscopic analysis (Macchi and Acha, 1998) . There has been only one previous report including histological analysis of ovaries and describing oocyte development stages, sex ratios and length at first maturity (Militelli and Macchi, in press) . Evidence that the Brazilian flathead is a multiple spawner with indeterminate annual fecundity was suggested by these authors. This spawning pattern indicates that it is necessary to determine the batch fecundity and the number of spawnings in the season in order to estimate total egg production (Hunter and Goldberg, 1980) . The objective of the current study is to get a preliminary estimate of spawning frequency and batch fecundity of P. brasiliensis in the coastal area of the Buenos Aires Province.
MATERIAL AND METHODS
Brazilian flathead females were collected during two trawl research cruises carried out in November 1998 and 1999 in waters of Buenos Aires Province (34º-42ºS) at depths of less than 50 m. All females were measured to the nearest centimeter (total length, TL) and weighed to the nearest gram (total weight, TW); for histological examination, the ovaries were fixed in 10% neutral buffer formalin. Females collected during 1998 (n = 436) were randomly selected, including different maturity stages. In 1999 only gravid females with hydrated oocytes were sampled (n = 96). In the laboratory, fixed gonads were weighed (GW) and a portion of tissue was removed from the centre of each ovary, dehydrated in methanol, cleared in xilol and embedded in paraffin. Tissues were sectioned at approximately 5µm thick and stained with Harri's hematoxylin followed by eosin counterstain.
Spawning frequency was estimated from 329 mature females collected in November 1998. The daily fraction of spawning females was estimated by the incidence of fish with postovulatory follicles (POF). The structures were classified as day-0, day-1 or day-2, following the description given by Goldberg et al. (1984) for Sardinops sagax and by Melo (1994) for Engraulis capensis. According to Hunter and Goldberg (1980) , the spawning fraction was determined taking the percentage of day-1 spawning females.
Batch fecundity (number of oocytes released per spawning) was estimated gravimetrically with the hydrated oocyte method (Hunter and Macewicz, 1985) . Samples were examined histologically to determine the presence of POFs and hydrated oocytes. To avoid biases, when estimating batch fecundity, only ovaries with hydrated oocytes and without postovulatory follicles were used. Then this variable was estimated for 96 females (27 in 1998 and 69 in 1999) . Three pieces of ovary of approximately 0.1 g each were sampled from the anterior, middle and posterior section of each gonad and weighed (± 0.1 mg), and the number of hydrated oocytes was counted. Batch fecundity was the product of the mean of hydrated oocytes per unit of ovarian weight and total ovarian weight.
Relative fecundity (number of hydrated oocytes per gram of ovary-free body weight) was estimated as the batch fecundity divided by female weight (without ovaries).
The relationships of batch fecundity to total length and total weight (ovary-free) were described using the standard regression. Comparisons between years (1998 and 1999) were based on the overlapping length ranges of females, to which an analysis of covariance was applied (Draper and Smith, 1981) . Relative fecundity values obtained in the different years were compared using a test of equality of means.
RESULTS AND DISCUSSION
During November 1998, the percentage of spawning females with hydrated oocytes was lower than that with postovulatory follicles (Table 1) . Day-1 and day-2 postovulatory follicles were present in almost every sample analysed, but only day-1 postovulatory follicles were used to estimate spawning frequency. The percentage of day-1 spawning females estimated from samples collected in November 1998 was 17.3 ± 6.6 (CI 95%). This percentage indicates that P. brasiliensis spawn, on average, once every six days during that month. Since research cruises were only carried out in November, it was not possible to know the extension of the breeding season of Brazilian flathead. However, according to information based on the macroscopical analysis of the ovaries it is possible to consider November-December as the main spawning peak for P. brasiliensis in the area (Macchi and Acha, 1998). Batch fecundity estimated for females caught in November 1998 ranged between 56,200 and 360,700 hydrated oocytes and the mean value was 188,912 (±88,143) hydrated oocytes. During December 1999 batch fecundity ranged between 37,500 and 614,300 hydrated oocytes with a mean fecundity value of 232,618 (±135,116). Batch fecundity estimated for the two years sampled was fitted to a power function of total length and a linear function of ovary-free body weight (Fig. 1) . The analysis of covariance showed significant differences (P<0.05) in regression coefficients between 1998 and 1999.
Relative fecundity of P. brasiliensis ranged from 95 to 672 hydrated oocytes per gram of female (ovary-free). Comparison of this variable between years sampled showed the same pattern as batch fecundity. In 1998 mean relative fecundity (243 ± 65) was less than that estimated from the samples collected in 1999 (319 ± 129) (P<0.01). Comparison with previous data was not possible because this is the first estimate of batch and relative fecundities reported for P. brasiliensis. Relative fecundity values were higher than those obtained for other batch spawners inhabiting coastal waters of Argentina such as Micropogonias furnieri (Macchi et al., 1996) and Cynoscion guatucupa (Macchi, 1998) . Future studies about the reproduction of P. brasiliensis should include a complete picture of the annual cycle. Considering the duration of the spawning season, the batch fecundity and the spawning frequency, it is possible to get an estimate of the annual egg production for this species.
